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NATIONAL MODEL HRO-7T 
TRADE NAME National, Models HRO-7R, HRO-7T 
MANUFACTURER National Co., Inc., 61 Sherman St., Malden, Mass. 
‘TYPE SET AC or Battery Operated Commercial Type Multi-Band Superheterodyne Receiver 
TUBES (THIRTEEN) TYPOS cg 1st RF ae 6K7 2nd RF Amp., 6J7 Mixer, 6C4 Oscillator, 6J7 or 
mee 6K7 2nd IF Amp., 6H6 Det.-AVC, 6J7 BFO, 6H6 Noise Limiter, 
Amp.» 6V6GT Power Output, Oa2 Voltage Regulator, SY3GT Rectifier. 


[POWER SUPPLY Gaee | Volts AC, 220-240 Volts AC (697 Power Unit) or 6 Volt Storage Battery 


Power Unit). 


ITUNING RANGE - Band "A"-14.0-30.0MC, Band "B"-7.0-14.4MC, Band " 
(Following Bands available if desired) 
Band "E"-S00-2050KC, Band "F"-480-960KC, Band " 
Band "J"-50-100KC. 


3.5-7.30C, Band "D"-1.7-4.0MC 
'-180-430KC, Band "H"-100-200KC, 


HOWARD W. SAMS & CO., INC. » 2924 East Washington Street «Indianapolis 7, Indiana 
“The listing of any available replacement part herein does not constitute in ony ‘tent, in any monner, is prohibited. No patent liability is assumed with respect to 


Inc, by the manufacturers of the particular type of replacement part sted.” (1910) by Howard W. Sams & Co., Ine." Printed ‘America 
“Reproduction of use, without express permission, of editorial or pictorial con- ‘ _— 
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AF Gain at "10", 


Use an insulated al: 


IF ALIGNMENT 


Controls should be set as follows except where noted other wi 
tone switch at *High*, CHO control at "OFF", RF Gain control at *9* 
gwiten at “ON *gelectivity ewiteh et orf, Phasing control’ at "Zero" and AVC eniteh at 


Output of signal generator should be no higher than necessary to obtain an output reading. 
‘ignment tool for all adjustments. 


Limiter contro}. to Tort 


TO BE MADE PRIOR TO ALIGNMENT, 


(a) get 


Selectivity Switch to 5, AVC to *Ort™, 
Control to "on". 
should occur near 9. 


(b) Set Selectivity Switch to *orf* and vary CWO control to point of lowest background noise and 
note setting which should occur near 9. 


(c) If TF Alignment is correct the two settings from (a) to (b) should coincide and stepe 1, 2 


tied. 


RF Gain at "9", Phasing Control at zero and ChO 
Vary CWO Control to point of lowest background noise and note setting, which 


1 [Direct 


High side to 
grid cap. of 617|456Kc 
Mixer Tube (3). 


ing cap. 
fully open. 


AL, 
voice coll ABiad at "5". Turn CWO "ON® 


|| Set, selectivity ewitch 


Adjust sig. gen. freq- 

uency for maximum output. 
Adjust "CWO" control to 
give approximately 400 | 
note. Adjust Al thru aS 
for maximum output 


2 [Direct 


g | Direct 


terminal "A". 

Low side to cen~ 
ter ant. termi: 
with link con- 
nected. 


in Step 1) 


lig side to ant] 30.0me 


GENERAL COVERAGE ALIGNMENT 


Bet selectivity switch td 
1. Adjust A6 for maximum 
output. Return selectavi 
ty switch to "OFF 


output. Check CWO tuning 
per part (B) of IF Aligny 
Bent chock tn prealt 
ment Instructions. 
setting of cvO contro 
dogs not occur near, "9" 
Set CWO control at "9* 
land adjust AS for iret] 
Dackground noise. If set 
ing 18 at or near *9* 
then ip 18 adjusted 


just for maximum outpu 
Tune ste, gen. to $0.90 
If signai is not heard, 
retune sig. gen. to 30.0 
MC and open AQ to next 
peak. Adjust for maximun 
outplit.and recheck. tor 


Pine tor max; 


ning cap. and ad- 
ust for maximum output, 


imum output. 
Eas 


Repeat gteps 4, 5 & 6 wr] 
til no further’ tmprove~ 
ment can be mde, making 


Step 5 last ste 
{kiitet tor mixta oTEpT| 


Tune sig. gen. to 15.3H0. 
If signal {s not heard, 
retune sig. gen. to 14.4 
MC and open A17'to next 
peak. Adjust for maximum 
output and recheck for 


adjust for maximum output} 
Repeat Steps 7, 8 & 9 un-| 
til no further’ improve- 


n. to 8.2KC. 
If signai is not heard, 
retune sig. gen. to 7.3 
MO and open A25 to next 
peak. Adjust for maximum 
Gutpit and recheck for 


art a=] 
fast Tor macau tp 


sARepeat Steps 10, 11 & 12 

until no further tmprove-+ 

Bont can de made, making 
ast_s 


Adjust Tor maximum outpoy 
Tune sig. gen. to 4.9MD. 
If signal is not hear 

retune sig. gen. to 4.0mq 
and open A&3 to next pe: 
Adjust for maximum out- 
and recheck for image 


[ee | rock tuning cap, and ad- 
a4 just for maximum outp 


8 
aol—* * 

r 7 ie Tor wax 
we imum output. 
12|* = Se 
asl * #.0RC 
uy * = - 
as[ * a Toe . 36 


xsyasel Adjust for maximim outpud 
Awad |Repeat Steps 13, 14 & 

until no further inprove- 
ment can be made, making 
Step 14 last step. 


BANDSPREAD ALIGNMENT 
General coverage alignment should be coupleted before bandspread alignment. 
‘Tracking of RF stages at low frequency end of each band may be checked as follows: After 
istments of padders 1s completed attempt to peak each stage with its associated high freq. 
trimer. Any change in capacitance should cause @ decrease in output if that stage 1s tracking 
Correctly. ‘This checking procedure will misalign the high frequency trimmers, therefore they 
should be repeaked at the high frequency end of the band per alirnment instructions. 


‘ajust for maximum outpuy 
‘Tune sig. gen. to 30.900, 
If signal is not heard 
retune sig. gen. to 30.0 
Mc and open 441 to next 
peak. Adjust for maximum 
output ahd recheck for 
image. 
tuning cap. and ad= 
lust for maximum output, F 
aust Tor maximum outpi 
Repeat Steps 16, 17 & 
18 until no further im- 
provement can be mde, 
ing Step 17 last step, 
Adjust Yor waxTmun, outpy 
Tune sig. gen. to 15.30, 
If signal is not heard, 
retune sig. gen. to 14.4 
MG and open A49"to next 
peak. Adjust for maximim 
output and recheck for | 


16] High side to ant 


terminal *A*.Low| 


with link con- | , 
nected. 


a= bd , * be ae max 
ims uta 
1g ae . a 


iy * ¥ 14.480 [Band"s" co a 6) 


Adgust for maximum outpu 
lepeat Steps 19, 20 & 21 
until no further improve- 
Bent can be mde, making 


. gen. to 8.2M0. 

If signai fs not heard, 
Fetune sig. gen. to, 7.28 
(87 to "next. pet 

Adjwt for maximm output 


djust for 
Repeat Steps 22, 23 and 


24 until no further im 


If signa} is not heard. 
Fevuné sig. gen. to 4.0 
MC and open A65 to next 
peak. Adjust for maximum 
output and recheck for 


bd od Se x ust Tor utpud. 
Repeat Steps 25, 26 & 27 
until no further improt 
ment canbe mide, making 
ep 26 last step. 


TSTRF STAGE ALIGNMENT WITH LOW IMPEDANCE TRANSMISSION LINE 
[2 low impedance trasmiesion line is to th eiver {t may be necessary to ‘ 
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st be connect— 
led. (Use radiat 
Isignal from sig. 
lgen. with no dir. 


Bee 
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IF=45642KC 


‘The stage gain measured values listed above are approximate values for an 
‘average operative stage, rather than an absolute value. It should be borne 
in mind that it is possible to introduce so many variables into the measure- 
ment operation, such as, type of equipment used for measuring, handling 
and placement of probes, the accuracy of alignment, etc., that an absolute 
reading is impractical. AVC is made inoperative and 3-volt battery bias 
substituted for measurement. 


[A PHOTOFACT STANDARD NOTATION SCHEMATIC 
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‘A PHOTOFACT STANDARD NOTATION SCHEMATIC 
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TYPE 697 


TYPE 686S POWER UNIT 


‘A PHOTOFACT STANDARD NOTATION SCHEMATIC 
Howard W. Soms & Co,, Inc. 1948 


MAIN TUNING DIAL 


‘The main tuning dial should normaly give no trouble. 
If, however, the dial should become removed from the 
Receiver 1t should NOT be operated until mounted on the 
condenser shaft WITH SET-SCREWS TIGHT. This 1s because 
the dial 1s only designed to rotate for ten revolutions 
(0 to $00) and if turned farther than this the mechanism 
will be damaged. When mounted on the condenser, limit 
Stops protect the dial provided the absesbly 18 properly 
gone. The procedure for re-nounting the dial 1s as 
‘olloWs: 


ant’), Place dial on condenser shaft, tighten set-screws 
turn dial counter-clockwise to fully mesh condenser 
rotor plates so that the tips of the rotor plates are 
flush with the edge of the stator plates. 


(b) Loosen set-screws and rotate dial slowly until 
dial reading has decreased to zero. 


(c) Tighten the sat-screws. 


(4) Check position of rotor plates at zero. The tips 
of the rotor plates should be flush with the edge of 
the stator plates at zero. A slight adjustment may be 
necessary and this is done by loosening the set-screns, 
adjusting the position of the dial and tightening the 
set-screws again. 


If it 1s necessary to remove the dial at any future 
time, turn to 250 before removing the dial, and do 

not disturb the setting of either the dial’ or condenser 
until reassembled. If in doubt about the correct posi 
tion, Inspect the springs on the back of the dial. When 
the dial reads 250 these springs should be straight-up- 
and-down, they must not be tipped to one side. 


It 1s important that the backplate and dial do not 
become separated. 


“The backplate 1s held in place by two springs so that 
its gear teeth mesh with the dial gear teeth In correct 
relationship for proper dial operation. If this back- 
Plate should Le sprung out of place, it may return to 
an incorrect position and the proper dial numbers will 
not appear in the windows when the dial is used. To 
ascertain that the two parts are in correct position, 
proceed as follows: 


(a) Locate small window near outer periphery of dial 
backplate and also locate dial number window on face 
of dial which 1 160° removed from the small backplate 

indow. 


4820-12 


12-O48H ‘YZ-O8H 
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(>) Hold dial so backplate lies flat in palm of left- 
hand and with right hand rotate dial knob until 250 
appears in previously located dial window. 


(c) If dial 1s properly adjusted it will be noted that 
the pointer at the outer edge of the small window lines 
up with a marked tooth on the dial itself. It will be 
found that the dial and vackplate can be moved so that 
the backplate pointer will mesh between teeth at points 
equi-distant from marked tooth in either direction, 


(d) If by checking as in paragraph,(c), the dial is 
found not properly adjusted, it will’be necessary to 
Separate the backplate from’the dial far enough to bring 
the two gears out of mesh and then re-mesh the two parts 
until the proper setting 1s found. A number of trials 
may be required before the correct mesh is found. 


BANDSPREAD SWITCHING PROCEDURE 


The bandspread switch for bands A, B, C and D are lo- 
cated on each cotl set. Inspection of the coll set termi- 
nal panels will show several small rectangular metal 
pieces. There are two of these metal pieces or terminal 
blocks on each cotl which are tapped and countersunk for 
@ flat-head machine screw. It will be noted that these 
terminal blocks correspond to contacts numbered 1 and 2 
on the antenna and RF coils and to contacts numbered 2 
and 3 on the oscillator coils. Looking at the coll forms: 
from the front and top the bandswitch screws must be in 
the left-hand position (in line with contact #2 of the 
antenna and RF coils and contact #3 of the oscillator 
coil) for general coverage tuning. On the schematic dia- 
gram and the circuit diagrams of the individual coils 
this position is designated with the letter "B". ‘Te 
coll range will be shown on the top scale of the cali- 
bration chart on the front of each cofl set. To change 
to bandspread it 1s necessary to move the screw to the 
right-hand position (in line with contact #1 on the 
antenna and RF coils and contact #2 on the oscillator 
coil). On the schematic diagram and the circuit diagrams 
of the individual coils this position 1s designated with 
the letter "A". The coil range will be shown on the bot- 
tom scale of the calibration chart on the front of each 
coll set. The numbers shown on the schematic diagram and 
the circuit diagrams of the individual coils correspond 
to the contacts as they are numbered on each coil set. 
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VOLTAGE AND RESISTANCE TAKEN WITH AC LINE SET AT 115V AC. 
VOLTAGE AND RESISTANCE TAKEN ON BAND “D". 
‘SELECTIVITY CONTROL IN OFF POSITION, 
‘TONE CONTROL SET AT HGH POSITION. 
RF GAIN-SET AT MAXIMUM. AF GAIN SET AT MINIMUM. 
PHASING CONTROL AT 0. AVC’ ON. B+ SWITCH ON. 
RADIO-PHONO SWITCH IN RADIO POSITION. 
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RESISTANCE READINGS IN THE B+ CIRCUITS MAY VARY WIDELY 
ACCORDING TO THE CONDITION OF THE FILTER CAPACITORS 


‘*LIMITER CONTROL ON. 
CWO ON. 


1. DC Voltage measurements ore at 20,000 

‘ohms per volt; AC Voltages measured ot 

000 ohms. 

2. Socket connections are shown as bottom 
views. : 

3. Meosured valves ore from socket pin to 
‘common negative. 


Line voltage maintained ot 117 volts for 
voltoge readings. 

Nominal tolerance on volves 
makes possible @ variction of 15% in 
‘voltage and resistance readings. 
Volume control of maximum, no signal op- 
plied for voltoge measurements. 


